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PREFACE. 

An Aid Book to Pharmacentical Chemistry not 
having as yet been issued, I ventoie to publish these 
notes in hope that they may fill the want. I trust 
that they may prove useful to at least two classes of 
stndents. — ^Eirst to those who, having worked up 
the subject previously horn a larger treatise^ may 
wish hurriedly to burnish their armour ere they try 
conclusions with the examiner. Again, to those 
who, with Professor Huxley, look upon Materia 
Medicas as books de omnibus rebus, and therefore 
feel obliged to take at least a part of them in as 
minimised a form as possible. Sympathising with 
both classes, I have here endeavoured to put the 
Chemistry and Tests of the Pharmacopoeia in the 
shortest and most concise manner compatible with 
rendering them intelligible. 

So long as medical students are compelled to 
study nine or ten subjects in two years and a hal^ 
and Materia Medica is made to consist of chemistry, 
botany, zoology, and therapeutics, so long will aid 
books be a necessity — so long in some of these, 
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might I say in all, must we coiitinae to merit the 
saying of the poet — 

"A little Iflarning is a dangeroiu thing.'* 
To those who condemn small books this is my 
apology. 

These notes being intended foi medical and phar- 
maceutical students, the nomenclature of the Phar- 
macopoda is used in preference to the more correct 
terms adopted in ordinary manuals of chemistry. 

To the student who wishes to understand chemical 
equations, let him thoroughly comprehend QuLandivar- 
lenee, and learn off the names of the substances and 
their symbols occurring under this head. Tins will 
do more than anything else that I know of to facili- 
tate his acquisition of a knowledge of chemistry. 

These notes being mainly taken from Attfield, 
Wilson, and Eoscoe's works on the subject, therefore 
contain nothing new, except in so fSor as condensation 
and arrangement are concerned. The student who 
wishes to pursue the subject at greater length, wiU 
find it in abundance in any of these books mentioned. 



45 Lundifs'terrace, Dublin, 
June, 1880. 
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AIDS TO THE CHEMISTRY AND TESTS 
OF THE PHABMAOOPffilA. 



CHEMICAL OEFnnnoHs. 

• 

An Element is a substance whicli cannot be 
resolved into any simpler form of matter, at least by 
any known means. There are abont sixty-three 
elements ; of these, thirty-nine are used in medicine 
and pharmacy. 

An Atom is the smallest particle to which an ele- 
ment can be reduced; or is the smallest particle of an 
element which can exist in combination with another 
element. 

Atomic Weight is the relative weights of the 
atoms of the various elements, compared with the 
weight of an atom of hydrogen, which, being the 
lightest body known is taken as the standard. Thus, 
when it is said tliat the atomic weight of oxygen is 16, 
that means that its atom is sixteen times heavier than 
an atom of hydrogen ; the atomic weight of nitro- 
gen is U, meaning that its atom is fourteen times 
heavier than one of hydrogen* The atomic weight of 
a compound is the sum of the atomic weights of the 
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elements composing it. Thus the atomic weight of 
water is 18, being made up of 2 atoms of hydrogen^ 
each = 1, and one atom of oxygen =16; 16 + 2 = 18. 

A Moleoule is the smallest particle of an element 
which can exist in a free state. An atom, as such, 
cannot exist alone, but unites with another atom ; 
this constitutes a molecule, and molecules joined 
together form bodies. Thus H + H = H^ ; this 
constituting a molecule of hydrogen. 

A Chemical Compound is a substance composed of 
two or more elements held together by chemical 
affinity. 

Chemical Affinity, or chemical force, are names 
applied to the power which holds together the ele- 
ments in a molecule. 

A Mechanical Mixture of substances is one in 
which each ingredient retains its propertiea 

A Chemical Symbol is a capital letter, as K, or a 
capital and one small letter, as li. It has four 
functions, viz. : — 

(1) It is short-hand for the name of the element. 

(2) It represents one atom of the element. 

(3) It stands for the atomic weight of the element 

(4) Symbols represent single and equal volumes 

of gaseous elements. 
Thus the letter stands for oxygen; it represents 
one atom of it, it stands for its atomic weight 16, 
and it represents a single volume. 
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A Chemical Formula represents a molecule either 
of an element or a compound. It also has four 
functions, viz. : — 

(1) It indicates the names of the elements in the 

molecula 

(2) It shows the numher of atoms in the molecule. 

(3) It represents the molecular weight of the 

compound. 

(4) In bodies capable of being volatilised it repre- 

sents two volumes of the substance in the 
state of vapour. 

Thus HgSO^ indicates the names of the elements 
in sulphuric acid; it shows the number of atoms in 
its molecule, it represents its molecular weight, and 
stands for two volumes of it in the gaseous state. 

A Chemical Equation is a collection of symbols 
and formula so placed on paper as to represent the 
condition of things previous to and after chemical 
change has taken place. Thus, 



Zn 


+ 


UsSO^ = 


= ZT1SO4 + 2H 


Zbio. 




Snlphnric 
acid. 


Sulphate of Hydrogen, 
zinc. 



constitutes a chemical equation; the symbols on the 
left hand side of the sign of equality picture the state 
of things previous to the occurrence of chemical 
action; those on the right give the condition after 
reaction. 
A Solid is a substance the molecules of which are 

I* 
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moie OT less immobile, though probably not in abso- 
lute contact. 

A liquid is a substance the molecules of which so 
freely move about each other, that it readily assumes 
and retains the form of any vessel in which it is 
placed. 

A Oas IB a substance in which the molecules are 
so separated that they seem to have lost all attraction 
to one another, and to have acquired such a property 
of repulsion, that the only obstacle to their still 
further separation is the pressure of the surrounding 
matter. 

An Atnalg^n^ is the term applied to the combina- 
tion of mercury with one or more other metals. 

An Alloy is a combination of metals into which 
mercury does not enter. 

LAWS OF CHEMICAL COHBINATIOV. 

1st. The law of Constant Proportion. — ^The same 
substance always contains the same elements united 
in the same proportions. E^sample: Sulphuric acid, 
HgSO^, always contains two atoms of hydrogen, one 
atom of sulphur, and four atoms of oxygen. 

2nd. The law of Hultiple Proportion. — ^When 
two elements unite in more than one proportion they 
do so in some simple multiple of that proportion. 
Example: Nitrogen with oxygen forms five com- 



COMBINATION. 5 

poimds, the amount of oxygen in each increasing by 
a simple multiple of its amount in the first compound, 
thus : — 

Nitrous Oxide, NgO, in the proportion of 28 to 16. 
Nitric Oxide, N3O3, do. 28 „ 32. 

Nitrous Anhydride, NgOg, do. 28 „ 48. 

Nitric Peroxide, N3O4, do. 28 „ 64. 

Nitric Anhydride, N9O5, do. 28 „ 80. 

3rd. The law of Sedprocal Proportion. — The 

proportions in which two elements unite with a 
third are the proportions in which they unite with 
each other. 

QUANTIVALENCK 

Atomicity or Qnantivalence means the power 
possessed by an element of entering into combination 
with hydrogen or displacing it from its compounds. 
If an atom of an element displaces or combines with 
one atom of hydrogen, it is termed a monad ; if it 
combines with or displaces two atoms of hydrogen, it 
is termed a dyad ; if it combines with or displaces 
three atoms of hydrogen, it is termed a triad. In the 
same manner we have tetrads, pentads, and hezads. 
Quantivalence may be graphically portrayed by repre- 
senting the atoms as having arms; and these, unable 
to remain unoccupied, attach themselves to the arms 
of the atoms of some other element, or to those of 
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their own. In the diagram helow the arms are repre- 
sented by lines drawn &om the symbols. 



1 

Ag 





Bb— 


1 


— N— 


saver. 
Monad. 


1 

Oxygen. 
I^ad. 


1 

Antimony. 
Triad. 


1 

Carbon. 
Tetrad. 


/\ 

Nitrogen. 
Pentad. 


One arm. 


Two arms. 


Three arms. 


Four arms. 


Five arms. 



Thus a substance having one arm is called a 
monad j if two, a dyad ; and so on. All elements, 
with exception of hydrogen, may exhibit different 
degrees of quantivalencow From this fact arise two 
classes of salts, viz. 'per and j^ato^ or ic and cms. 
Thus, taking for example iron, acting in a dyad 
capacity, it forms proto or ferrous salts, as protosul- 
phate or ferrous sulphate, FeSo^; acting as a triad, 
it forms per or ferric salts, as persulphate or ferric 
sulphate, Fe2(S04)3. Mercury likewise forms two 
classes of salts; as a monad, mercurous, as mercurous 
chloride, HgCl; as a dyad, mercuric, as mercuric 
chloride, HgClg. 

Groups of elements likewise possess quantivalence 
and are termed Compound Badicals ; of these there 
are two varieties, viz.. Acidulous Badicals and Basy- 
lous Badioals. An acidulous compawnd radical is a 
group of elements capable of combining with hydro- 
gen to form an acid, or with metals to form salts. 
Thus NO3, an acidulous radical, united with hydro- 
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gen, forms nitric acid; it is also called a monad 
radical because it unites with but one atom of 
hydrogen. A compcnMd hcLsylovs radical is a group 
of elements capable of displacing the hydrogen from 
an acid, thus forming a salt. Take, for example, 
Ammonium, NH^ : this by displacing the hydrogen 
from hydrochloric add, HCl, becomes chloride of 
ammonium, NH^CL It also is called a monad radi- 
cal, because it displaces but one atom of hydrogen. 

The following is a Hst of the Aoidulous and Basy- 
louB Badicals of the Pharmacopoeia, with their 
quantivalence. 

ACIDULOUS KADICAL8. 

Honadfk Sulphates, SO4. 

Acetates, C2H3O2. Carbonates, CO3. 

Bromides, Br. Oxalates, GgO^. 

Chlorides, CI. Tartrates, C^H^Oq. 
Iodides, I. Triads. 

Cyanides, CN. Citrates, CeH^O,. 

Hydrates, HO. Phosphates, PO4. 

Nitrates, NO3. Borates^ BO3. 

Chlorates, CIO3. Arseniates, AsO^. 

Dyads. Tetrad. 

Oxides, 0. Perrocyanides, PeCyg. 
Sulphides, S. Hezad. 

Sulphites, SO3. PerridcyanideSjPeaCyg. 
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BASTLOirS 
MonadB. 

Hydrogen, H. 
lithium, LL 
Sodium, JN^a. 
Silver, Ag. 
Potassium, K. 
Ammonium, "NK^. 

Dyads. 
Zinc, Zn. 
Oxygen, 0. 
Cadmium, Gd. 
Lead, Pb. 
Magnesium, Mg. 
Barium, Ba. 



EADICALS. 

Calcium, Ca. 
Copper, Cu. 
Mercury, Hg. 
Cerium, Ce. 

Triads. 
Gold, Au. 
Bismuth, BL 
Antimony, Sb. 

Tetrads. 
Iron, Fe. 
Aluminium, AL 
Platinum, Pt. 

Hezad. 
Chromium, Cr. 



ACIDS, BASES, SALTS, AND ANHTDBIDES. 

An Acid is a hydrogen salt, the hydrogen being 
replaceable by a base. Acids are called monatomic if 
they contain one atom of hydrogen — as nitric acid, 
HNO3 ; diatomic, if they contain two atoms of 
hydrogen — ^as sulphuric acid, H^SO^ ; triatomic, if 
they contain three atoms of hydrogen — as citric acid, 
K^Gg'Sfi^, The acids of the Pharmacopoeia are 
divided into two classes, viz.. Mineral and Veget- 
able, according as they are derived from these 
kingdoms in nature. 
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A Base is an element capable of displacing the 
hjdiogen from an acid, or combining with an acid- 
ulous radical to form a salt. All the elements, as 
silver, etc., may thus be termed bases. 

A Salt is a compound formed either by the 
displacement of the hydrogen from an acid by a base, 
or by the direct union of a base with an acidulous 
radical, There are two classes of salts, viz., Acid 
or Bisalts, and Ifonnal or Ventral, an a^id or bisalt 
is one in which only a part of the hydrogen of the 
acid has been displaced by a base. Thus bicarbonate, 
or acid carbonate of potash, KHGO3, may be con- 
sidered as true carbonic acid, H2CO3, one atom of 
whose H has been replaced by one atom of K. A 
normal or neutral salt is one in which the whole of 
the hydrogen has been replaced by a base; thus 
carbonate or neutral carbonate of potash, KgG03, 
may be considered as carbonic acid, HsC03, the en- 
tire of whose H has been replaced by K. 

Anhydrides are groups of elements capable of 
existing in a free state ; of imiting with water to form 
acids; or with oxides of bases to form salts. The 
following are the principal anhydrides. It should be 
noticed that some of these, as CO3, are often in- 
correctly termed acids. 

Carbonic Anhydride, CO3. 
Nitric „ NaOg. 

Nitrous „ N2O3. 
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ArBenions Anhydride, A8SO3. 

Sulphuric ,, SO3. 

SolphoioaB ,, SOg. 

Phosphoric „ PflOg. 
I will now ask the student (who has caiefiilly 
read over these definitions, and committed to memoiy 
the lists of quantivalence) to write down the fonnula 
for nitrate of silver — ^rememhering that the sym- 
bol for silver is Ag, that it is a monad base, that 
NO3 is the symbol for the monad acidulous radical 
of an nitrate, and that single atoms of monads 
unite to form compounds. The answer cannot be 
for a moment doubtful. The formula for nitrate of 
silver must.be AgN03. What is the formula for 
sulphate of potash 1 — K being the symbol for the 
monad potassium, SO^ being the symbol for the 
dyad acidulous radical of a sulphate, and a dyad 
entering into combination with two atoms of monad. 
The formula for sulphate of potash must be KgS04. 
A little chemical gymnastics of this kind daily, will 
do more than anything else that I know of, to faciH- 
tate the students acquiring a sound knowledge of the 
composition of the salts of the Pharmacopoeia. 

An Equation is to be read thus — ^taking for 
example the reaction which occurs in making hy- 
drogen gas. 

Zn + H2SO4 = ZnSO^ + H3 

2iinc. Sulphuric Sulphate Hydrogen, 

acid. of zinc 
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Zinc and sulphnric acid yield sulphate of zinc 
and hydrogen gas. 

If the name of an acid ends in ic, its salts will 
end in ate — as stQphuric acid, sulphate ; if the. acid 
ends in otia, its salts will end in ite — as sulphurous 
acid, sulphite. 

OASES. 
Oxygen, 0. 
Made by heating chlorate of potash. 

KCIO3 + Heat = KCl + O3 

Chlorate of Chloride of Oxygen, 

potash.- potash. 

Hydrogen, H. 

Made by acting on zinc with sulphuric acid 

Zn + H2SO4 = ZnSO^ + H^ 

Zinc Sulphuric Sulphate Hydrogen, 

add. of zinc. 

Nitrogen, IT. 

Made by burning phosphorus in a bell-jar filled 
with air, the mouth of- which is placed in a vessel 
full of water. The phosphorus here unites with the 
oxygen of the air, forming phosphorus pentoxide, and 
leaving its nitrogen firee. 

ACIDS. 
Aoetio Acid, BC^Rfi^. 

Is made by the destructive distillation of wood, 
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and treating the distillate with carbonate of soda 
and sulphuric acid^ thus : 

2NaC2H303 + HaSO^ = JHCaHaOa + m^SO^ 

Aoetate of sodinm. Snlphnrlc Aodioacid. Sulphate of 

add. Bodinm. 

Citric Acid, HsCgHgO^. 

Made by acting on lemon juice with prepared 
chalk and sulphuric acid, thus : 

First doge : 
2H3C6HBO, + 3CaCo3 = Ca32C6H507 + SHgO + SCo^ 

Citric add Carbonate Citrate of Water. Carbonic 

impure. ofcaldnm. caldum. add gas. 

Second stage : 
G2L^2G^^^O, + 3H3SO4 = 2H3C6H5O, + SCaSO^ 

Citrate of Sulphuric Citric add, Sulphate of 

caldum. acid. pure. caldum. 

Hydrochloric Acid, HCl. 

Made by acting on chloride of sodium with 
sulphuric acid, thus : 

NaCl + HaSO^ = HCl + NaHSO^ 

Chloride Sulphuric Hydrochloric Acid sulphate 

of sodium. acid. add. of sodium. 

Hydrocyanic Acid, HCV . 

Made by heating ferrocyanide of potassium with 
sulphuric acid, thus : 

2K4FeCeNe + GH^SO^ = 6HCI^ + GKHSO^ + 

Ferrocyanide of Sulphuric Hydrocyanic Add Sulphate 

potassium. add. add. of potassium. 

FeKaFeCeNe 

Eyeritt's yellow salt. 
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Hitrio Aoidi HHO3. 

Made by acting upon nitrate of potash or soda with 
sulphuric acid. 

KNO3 + HjSO^ = HNO3 + KHSO^ 

Nitrate of Balphnric Nitric add. Aoid Sulphate 

potash. add. of potaMiunt 

Phofphorie Acid, HaPO^, 

Made by boiling phosphorus with nitric acid and 
water. 
12P + 2OHNO3 + 8H2O = I2H3PO4 + 20NO 

Fhoflh Nitric acid. Water. Phosphoric Nitric 

pboras. add. oxide. 

Sulphnrio Add, HsSO^. 

Made by the combustion of sulphur and oiddation 
of the resulting sulphurous acid by means of nitrous 
vapours and steam. 

First stage: 
S + Heat = SOg 

Sulphur. Sulphurous add 

gas. 

Second stage: 
SOj + HgO = H3SO3 



Sulphurous Steam, 
add gas. 


Sulphurous 
add. 








Third stage: 




H,S03 


+ 


NO3 = 


HgSO^ + 


NO 


Sulphurous 
add. 




Nitric 
peroxide. 


Sulphuric 
add. 


Nitric 
oxide. 



Sulphorous Aoid, H^SOj. 

Made with sulphuric acid, wood charcoal, and water. 
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First stage: 
iHaSO^ + Ca = 2C0a + 



Snlphniic 
add. 



Chaxcoal. 



Carbonic 
add. 



4HaO 

Water. 



+ 4S0a 

Salphnrons 
acid gas. 



Second stage: 



SO, 

Salphurons 
acid gas. 



H,0 

Water. 



HsSOg 

Salphurons 
add. 



Tartaric Acid, HgC^H^Oe. 

Made by acting on acid tartrate of potash with 

prepared chalk, chloride of calcium, and sulphuric 

acid. 

First stooge: 

2KHC4H4O6 + CaCOazrKaC^H^Oe + CaC^H^Og + HgO 

Water. 



Add tartrate of 
potash. 


Prepared Tartrate of 
chalk. potash. 

+ CO, 

Carbonic 


Tartrate of 
lime. 



add. 



Second stage: 



Tartrate of 
potash. 


+ CaCl, = CaC^H^Oe + 2KC1 

Chloride Tartrate of Chloride 
ofcaldnm. lime. of potassium, 


CaC^H^Oe 

Tartrate of 
lime. 


Third stage: 
+ HgSO^ = HaC^H^Oe + CaSO^ 

Sulphuric Tartaric Sulphate 
add. acid. of lime. 



Arsenions Acid, A83O3. 

Made by roasting arsenical ores, (arsenio-sulphide 
of iron) and purified by sublimation. Arsenicum is 
obtained by heating Asa03 in a test tube with dry 
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charcoal; the carbon here unites with the oxygen of 
the arseniooB acid, the metal being deposited on the 
sides of the tube. 

Oarbonio Add, CO,. 

Made by acting on carbonate of lime with hydro- 
chloric acidi 



CaCOa 


+ 2HC1 = 


CattQiurte 
ofUflae. 


HTdrodilorle 
■dd. 



CaCl, + H,0 


+ CO, 


Ofalorida Wittr. 


CtrbonSo 


of cildnm* 


add. 



SALTS. 

AMMONIUM, HH^. 

Chloride of Amsumiiim, VEJDL 

Made by nentraliaing llqnor ammonia with hydro- 
chloric acid. 

NH^HO + HCl = NH^Cl + H,0 

Liqnor ammonbu Hydrochloric Cblorid«of Wittr. 

add. ftmmonlnm. 

Benzoate of Ammonia, HH^C^HsOs. 
Made by dissolving benzoic acid in strong liquor 
ammonia. 

HC^HgO, + NH^HO = NH^C,HbO, + H,0 

Bonsolo Uqnot Bensoateof Wittr. 

■Cfd* amtn/wila. IHntnOTllfti- 

Carbonate of Ammonia, (SEJV!03)J![HjniJD0^. 

Made by subliming together chloride of ammonium 
and carbonate of lime* 
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6NH^C1 + SCaCOs = QSR^KCOs^TSEJSE^CO^ 

Chloride of Carbonate of Carbonate of ammonlam and 

ammonlnin. Ume. carbamate of ammonlam. 

+ 2NH3 + SCaCla + HgO 

Ammonia Chloride of Water, 

gas. lime. 

Phosphate of Ammoniai (S'E4)JIP0^. 

Made by adding phosphoiric acid to liquor ammonia. 
2NH^H0 + H3PO4 = (NHJ^HPO^ + 2HsO 

Liquor Phosphoric Phosphate of Water, 

ammonia. add. ammonia. 

Bromide of Ammonium, VH^Br. 
Made by adding hydrobiomic acid to liquor am- 
monia, 

NH4HO + HBr = NH^Br + H^O 

Liquor Hydrobromic Bromide of Water, 

ammonia. acid. ammonium. 

Liquor ianmonia Fortior. 

Made by heating together chloride of ammonium 
and slaked lime. NH3 is thus produced, which 
when dissolved in water forms strong solution of 
ammonia. 

2NH4CI + Ca2H0 = CaClg + 2HgO + 2NH3 

Chloride of Slaked Chloride of Water. Ammonia 

ammonium. lime. calcium. gas. 

ANTIMONY, Sb. 
Liquor Antimonii Chloridi, SbC]3. 

Made by acting on black antimony with hydro- 
chloric acid. 
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Sb,S3 + 6HC1 ^ 2SbCl3 + 3H^ 

Bbuk Hfdroehlorie (^U/rtO^ci fMsltmntibtd 

anUmonj, MkL witimoDj. I^drogm* 

Ozida of Aotisumy, tbfi^* 

Made by acting on a solaiion of chloride of anti- 
mony with carbonftte of soda* 

28bCl368bg03 + 3NaijCo3 = 68b^03+ 6NaCl + 300, 

OxjehVofiAB ei CMbwaUci OxiteoC Ch]orfd«of Gtfbonie 
antlffiODf « fodft* MitlmoDf. Mdiam* fdd« 

Tairtarated Antimony, VhOJLJO^Efi. 

Made by mixing together oxide of antimony and 
acid tartrate of potaeh, then boiling* 

8b,03 + 2KH0 AOc = 2K8bO^A + H^O 

Oxiteof Add tMtrite of Tartar MMtie. Water* 

•nt^monj, potaib* 



8ILVEE, Ag. 

Vitrate of Silyori AgVOs* 

Made by acting on pnrified silver with nitric acid* 
6Ag + 8HNO3 = 6AgN03 + 4HaO + 2N0 

SflTer* NttrieaebL Vftnitaof Water* NiMe 

•ilTar* oxide. 

Oxide of Silrer, Ag.^0* 
Made by adding a solution of lime water to nitrate 
of silver* 

2Agir03 + Ca2H0 = Ag^O + Ca2N03 + H,0 

Vitnitaof Lima water. Oxktoof Vitrataof Water, 

•flfer* eilTer. oaldnm. 
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BISMUTH, Bi. 
Carbonate of BismiLth, BisOsOOj. 

Made by acting on nitrate of bismuth with 
carbonate of ammonia. 

4(Bi3N03) + SN^HieCgOg = I2NH4NO3 + 

Nitrate of Carbonate of Nitrate of 

bismatlu ammonia. ammonia. 



S 



2Bia02C03 + 7C0 

Carbonate of Carbonic 

biamnth. acid. 



Snbnitrate of Bismuth, BiONOaHaO. 
Made by pouring a solution of nitrate of bismuth 
into water. 
BiSNOa + HaO = BiONOg + 2HNO3 

Nitrate of Water. Bubnitrateof Nitric add. 

bismath. bismuth. 

BEOMINE, Br. 

Made by passing chlorine gas into sea water. 
This sets free the bromine, which is then taken up 
by shaMng with ether. Subsequent purification is 
required, brought about by converting the bromine 
into bromide of potassium, and treating this with 
black oxide of manganese and sulphuric acid. 

The following reaction represents the changes 
which occur during the last stage of the process. 

2KBr + MuOg + 2H3SO4 = K3SO4 + MuSO^ + 

Bromide of Black oxide Sulphuric Sulphate of Sulphate of 
potash, of manganese. acid. potash. manganese. 

2H3O + 2Br. 

Water. Bromine. 
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CALCIUM, Ca. 

Chloride of Caloinm, ObXH^. 
Made by acting on carbonate of lime with hydro- 
chloric acid* 

CaCOa + 2HC1 = CaCl^ + Bfi + COa 

Cwbonata Hydrochloric Chloride of Water. Carbonic 

of lime. add. caldnm. add. 



Preoipltated Carbonate of Lime, CaC03. ' 

Made by mixing together a solution of chloride of 
calcium and carbonate of soda. 

CaCla + HsifiOj = CaCOa + 2NaCl 

Chloride Carbonate Carbonate Chloride 

ofoaldnm. of soda. of lime. ofaodiom. 

Slaked Lime, Ca2H0. 
CaO + Hfi = Ca2H0 

Lime. Water Slaked Ume. 

Phosphate of Lime, Ca32P04. 

Made by acting on bone ash with hydrochloric 
acid and solution of ammonia. 

First stage: 
CagSPO^ + 4HC1 = CaH42P04 + 2CaCl2 

Phoiphateof Hydrochloric Add phosphate Chloride of 

lime, impure. add. of lime. caldum. 

Seccmd stage : 
CaH42P04 + 2CaCla + iNH^HO = Ca32P04 + 

Addphoephate Chloride of Liquor Fhoephate of 

of lime. oaldum. ammonia. Ume, pure. 

4NH4CI + 4HaO 

Chloride of Water, 

ammonium. 

2* 



»f 
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Ghlorinated Idme, Ca2C10, CaOl^ 

Made by passing chlorme gas over slaked lime. 

2Ca2nO + 4C1 = 2H3O + Ca2C10,CaCl3 

Slaked lime. Chlorin& Water. Chlorinated Ume. 

COPPER, Cu. 

Sulphate of Copper, CuSO^SHaO. 
H Made by acting on copper with sulphuric add. 

2Cu + 4HaS0^ = 2CUSO4 + mfi + 2SO9 

Oopper. Snlphnric Snlphate Water, Salpharoas 

add. of copper. add. 

Chlorine, CI 
Made by acting on black oxide of manganese with 
hydrochloric acid. 

MnOa + 4HC1 = MnClg + 2HaO + Clg 

Black oxide Hydrochloric Ohloride Water. Chlorine, 

manganese. add. of manganese. 

IKON, Fe. 

(Ferrous Salts,) 

Arseniate of Iron, Fe3(A80Js. 

Made by acting on sulphate of iion with aiseniate 
and acetate of soda. Acetate of soda is here used to 
prevent the presence of free sulphuric acid. 

SFeSO^ + 2Na2HA804 + 2NaCaH305, = 

Sulphate of Arseniate of Acetate of 

iron. soda. soda. 

Fe3(ABOJs + 3Na,S04 + 2HC,H30, 

Arseniate of Sulphate of Acetic add. 

iron. soda. 
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Carbonate of Xron, FeCOa. 

Made by acting on sulphate of iron with carbonate 
of ammonia. 

FeSO^ +(NHJaC03 =s FeCOa + (NH^jSO^ 

Bnl^iflteof Oarbomiteof Cartxmafceof Sulphate of 

iron* ■minoiiUu iron* Mntn^wiinm 



Sulphate of Ironf FeSO^. ^ 

Made by acting on iion wire with sulphuric acid. 



2Fe 


+ 


2H^04 = ZPeSO^ 


+ 4H 


Iron. 




Snlphntic Sulphate of 
add. lion. 


Hydrog6n. 



Phosphate of Ironi Fe32P04. 

Made by acting on sulphate of iron with phos- 
phate and acetate of soda. Acetate of soda is here 
used to prevent the presence of &ee sulphuric acid. 

3FeS0^ + 2NajHP04 + 21i^aC^nfi^ s= Fe32P04 

Bnlpluite Phosphate of Acetate of Phosphate of 

ofiroii. soda. soda. iron. 

+ SNaaSO^ + 2HCaH30a 

Sulphate of Acetic add. 

soda. 

Iodide of Iron, Fel,. 

Made by boiling iron wire with iodine and water. 

Fe + la = Fela 

Iron. Iodine. Iodide of 

iron 
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FEREIC SALTS. 
liquor Ferri Perchloridi Fort 

Made by acting on iron wire with hydrochloric 

and nitric acid. 

First stage : 

2re + 4HC1 = 2reCla + 4H 

Iron. Hydrochloric FerrooB Hydrogen, 

add. chloride. 

Second stage : 
GFeCla + 6HC1 + 2HNO3 = SFegCle + 4HsO + 2N0 

Ferrous Hydrochloric Nitric Ferric Water. Nitric 

ctiloride. add. add. chloride. oxide. 

liquor Ferri Pemitratis. 
Made by acting on iron wire with nitric acid. 

Fea + 8HNO3 = Fea6HN03 + 4HgO + 2N0 

Iron. Nitric Femitiate of Water. Nitric 

add. irun. oxide. 

liquor Ferri PenralphatiB. 

Made by acting on ferrous sulphate with sulphuric 
and nitric acid. 
GFeSO^ + 3H2SO4 + 2HNO3 = 3(Fea8SO J + 4HaO 

Ferrous Snlphnric Nitric Ferric sulphate. Water, 

sulphate. add. add. 

+ 2N0 

Nitric oxide. 

Acetate of Iron, Fes60sH30s. 

Made by acting on a solution of persulphate of 
iron with acetate of potash. 
FoaSSO^ + 6KCaH309 = SK^SO^ + 'E^fiC^U^O^ 

Ferric Acetate of Sulphate of Acetate of 

sulphate. potash. potash. iron. 
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MoiBt Peroxide of Iron, VefiRO. 

Made by acting on a solution of the persulphate of 
iron with a solution of soda. 



FeaSSO^ 


+ 


6XaH0 


= Fea6H0 + SNagSO^ 


Ferrio 




Soda. 


MolBt 


Salphate 


sulphate. 






peroxide. 


of soda. 



Dried Peroxide of Iron, VeJOJiEO. 

Made by drying the moist peroxide of iron. 

Fefl6H0 + Heat = FeaOa2HO + 2Kfi 

Moist peroxide. Dried peroxide. Water. 

Magnetic Oxide of Iron, FeaSHO. 
Made by acting on sulphate of iron with the 
solution of the persulphate of iron and solution of 
soda. 
FegSSO^ + FeSO^ + 8NaH0 = FegSHO + ANa^fiO^ 

Ferric Ferrous Soda. Magzietio Sulphate of 

Knlphate. «nlphf^. oxide. soda. 

Beduced Iron, Fe. 
Made by passing hydrogen gas over hydrated per- 
oxide of iron. 

FegOg + 6H = 2Fe + SEfi 

Ferric oxide. Hydrogen. Iron. Water. 

MEECUEY, Hg, 

Or een or Mercvroiu Iodide, Hgl. 

Made by trituTating iodine with meicaiy. 
Hg + I = Hgl 

liercnry. Iodine. Mercnrous 

iodide. 
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Bed or Mercuric Iodide, Hgia* 
Made by mixing togetlier solutions of perchloride 
of mercury and iodide of potassium. 



2KI 


+ 


HgCl, 


:s 


Hgl. 


+ 


2KC1 


Iodide of 




Fezohloride 




Hercnilc 




Chloride 


potasBiam. 




of mexonxy. 




iodide. 


{ 


of potaasinin. 



Calomel or Mercoroos ChloridCi HgOL 
Made by acting on mercury and sulphate of mercury 
vnih chloride of sodium. The mercury is here used to 
convert the mercurous sulphate into the mercuric. 





First stage: 


Hg 


+ HgSO^ = Hg^SO^ 


Meronry. 


Mezoaric Mercnrons 
sulphate. sulphate. 




Second stage: 


HgjSO^ + 


2KaCl = 2Hg01 + Na^SO^ 


Mercnrons 
sulphate. 


Chloride Calomel. Sulphate of 
of sodium. soda. 



Corrosive Sublimate, Mercuric Chloride, HgClg. 

Made by acting on sulphate of mercury with 
chloride of sodium and black oxide of manganese. 
The use of the latter is to convert any calomel that 
may be formed into corrosive sublimate. 

HgSO^ + 2NaCl = HgClg + Na^SO^ 

Ifercnric Chloride of Corrosive Sulphate of 

sulphate. sodium. sublimate. soda. 

Bed Oxide of Mercury, HgO. 
Made by acting on mercury with nitric acid : this 
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fbnns mtraie of metcaiy, whicli when heated yields 
the led oxide. 

2Hg2N03 + Heat s 2HgO + iNO, + 0^ 

Msrsniic Ozld0 of Kitiic Ozygun. 

Sulphate of Mercoiy, HgS04. 

Hade by acting on meicniy with solphniic add. 

Hg + 2H,804 = HgSO^ + 2HaO + SO, 

Ifneary. Balphmic liezcoilc Water. Salphnroofl 

add. wJphate. acid. 

Ammoniated Mercniyf HE^HgCL 
Made by acting on peichloiide of meieoiy with 
Bolntion of ammonia. 
IfeQa + 2NH4HO = NHaHga + NH^Ca + 2HaO 

Itocazlc Anmioida. WUte Chloride of Water, 

diloride. precipitate. ammnntam. 

Lotio Nigra, HgsO, diasohred in Water. 

Made with calomel and lime water. 
2Hga + Ca2H0 =r Hg^O + CaClj + H^O 

Oatomel. Lime water. HeccoiDiu Cblorldeof Water. 

oxide. calcfnm. 

Lotto Flava, HgO, dissolved in Water. 

Made with conosiYe sublimate and lime water. 

HgCla + Ca2H0 = HgO + CaCl^ + H3O 

Kereailc Lime water. Mercoric Chloride Water 

chloride. oxide. ofcaldiim. 

IODINE, I. 

Made firom the ashes of sea-weeds^ by treating 
them with water, black oxide of manganese, and 



26 IODINE. 

sulphuric add. Iodine exists in the ashes as iodides 
of sodium, potassium, and magnesium. 

2NaI + MnOa + 2HaS04 = NaaSO^ + MnSO^ + 



Iodide of 
godinm. 


diffidde. 


Snlphnrlc Salphate of 
add. Bodlnin. 

2HsO + 21 

Water. Iodine. 


Sulphate of 
manganese. 



LITHIUM, Li 
Citrate of Lithia, LiaOoHgO?. 
Made by acting on carbonate of lithium with 
citric acid. 

3LiaC03+ 2H3C6H«0, = 2Li3CeH«0, + SH^O + SCO, 

MAGNESIUM, Mg. 
Sulphate of Magnesia, HLgSOJR^O. 

Made by treating the native carbonate of mag- 
nesium with sulphuric acid. 

MgCOa + H2SO4 = MgSO^ + HgO + COa 

Magnesite. Snlphorlc Sulphate of Water. Carbonic 

acid. magnesia. acid. 

Carbonate of Magnesia, MgC03Mg2H0. 

Made by treating sulphate of magnesia with 
carbonate of soda. There are two kinds of this car- 
bonate, viz., light and heavy. A similar reaction 
occurs during the manufacture of either kind. 

4MgS04 + ^NaiCOa + HaO = 3MgC03Mg2HO 

Sulphate of Carbonate of Water. Carbonate of 

mag^iesia. soda. magnesia. 

+ 4NaaS04 + COg 

Sulphate of Carbonic 
soda. acid. 
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Magnesia, MgO. 

Made by heating the light or heavy carbonate of 
magnesia^ according as light or heavy magnesia is 
required. 

3MgC03Mg2HO + Heat = 4MgO + SHjO + 3C0a 

Carbonate of Magncda. Water. Carbonic 

magnesifli, add. 

LEAD, Pb. 
Aeetate of lead, PbZCaHjO,. 

Made by acting on oxide of lead with acetic acid. 
PbO + 2HCJH3O, = Pb2C,H30, + HjO 

Ojddeof Acetic acid. Aoetatoof Water, 

lead. lead. 

Iodide of Lead* Pbia, 

Made by acting on nitrate of lead with iodide of 
potassium. 

Pb2N03 + 2KI = Pbia + 2KNr03 

Nitrate of Iodide of Iodide Nitrate 

lead. potaasinm. of lead. of potash. 

Hitrate of lead, Fb2H03. 

Made by acting on oxide of lead with nitric acid. 



PbO 


+ 


2HNO3 


2S 


Pb2N03 


+ 


Kfi 


Oxide of 
lead. 




Nitric 
acid. 




Nitrate 
of lead. 




Water. 



POTASSIUM, K 
Liquor PotasssB. 
Made by acting on carbonate of potash with 



28r POTASSIUM. 

slaked lime ; caustic potash is thus formed, which 
when dissolved in water forms liquor potasssB. 

KgCOa + Ca2H0 = 2KH0 + CaCOj 

Carbonate of Slaked Ganstic Carbonate of 

potash. lime. potaah. caldom. 

Acetate of Potash, KCJEL^O^. 
Made by acting on carbonate of potash with acetic 
acid. 

KjCOa + 2HCaH30a = 2KCaH30a + HaO + COg 

Carbonate of Aoetioaoid. Acetate of Water. Carbonic 

potash. potaah. Acid. 

Carbonate of Potash, KJDO^. 
Obtained from wood-ashes by treating them with 
water ; subsequently evaporating. 

Bicarbonate of Potash, KECO3. 

Made by passing carbonic acid gas into a solution 
of carbonate of potasL 

KaCOa + H2O + COg = 2KHCO3 

Carbonate of Water. Carbonic Bicarbonate of 

potaah. acid. potash. 

Chlorate of Potash, ECIO3. 
Made by passing chlorine gas into a solution of 
caustic potash. 
6KH0 + 6C1 = KCIO3 + 5KC1 + SHgO 

Caustic Chlorine. Chlorate of Chloride of Water, 

potash. potash. potash. 

Iodide of Potassium, EI. 
Made by treating a solution of potash with iodine. 
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lodate of potaseiam occtm during the process of 
manufacture; this is converted into the iodide hj 
means of wood charcoal. 

6KH0 + 61 ss 5KI + KIO3 + 3Rfi 

CsDstic lodtDff, Iodide of lodate of Water. 

potaah. potearinm, poteah. 

The iodate is converted into the iodide, thus : 
2KIO3 + 6C = 2KI + 6C0 

Iodate of Cacbon. Iodide of Oarbonlo 

potaah. potaMinnu Oxide. 

Bromide of Potassiuni, Or. 

Made by treating a solution of potash with 
bromine. Wood charcoal is here used to convert the 
bromate into the bromide; this it does by taking up 
oxygen same as in case of the iodate. 

6KH0 + 6Br = 6KBr + KBrOj + 3Hfi 

Gaaatic Bromine. Bromide of Bromate of Water, 

potaah. poteaalam. potaMinm« 

Citrate of Potash, K^O^Rfi^. 

Made by acting on carbonate of potash with citric 
acid. 

3K2CO3 + 2H3CeHBO,=2K3CeHg07 + SEfi + 800^ 

Carbonate Citric acid. Citrate of Water. Carbonic 

of potaah. potaah. add. 

Tartrate of Potaah, ZJOfifig, 

Made by neutralising acid tartrate of potaah with 
carbonate of potash. 

2KaC4B.fie + KjC03 z= 2KfiJL^0Q + U^0+ COg 

Acid tartrate of Carbonate of Tartrate of Water. Carbonic 

potaah. poteah. poteah. add. 
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Pennanganate of Potaab, JajtnJOQ. 

Made by fusing together caustic potash, chlorate of 
potash, and black oxide of manganese; this forms 
manganate of potash, which when boiled with water 
is converted into the permanganate. 

SKaMnO^ + 2Efi = KaMnaOg + 4KH0 + MnOa 

Manganate <rf Water. Pennanganate Oaostio Manganese 

potaah. of potash. potash. dioxide. 

Sulphate of Potash, KaSO^. 

Made by neutralising the acid sulphate of potash 
left in the preparation of nitric acid with carbonate 
of potash. 

2KH8O4 + KaCOa = 2KaS04 + HgO + CO3 

Aoid sulphate Carbonate of Sulphate of Water. Carbonic 

of potash. potash. potash. acid. 

SODIUM, Xa. 

IdqiLor Sodas. 

Made by acting on carbonate of soda with slaked 
lime; caustic soda is thus formed, which when 
dissolved in water forms liquor sodss. 



NajCOj 


+ 


Oa^HO 


s= 


2NaH0 


+ 


CaCOg 


Carbonate of 
soda. 




Lime water. 




Liquor sodie. 




Carbonate of 
lime. 



Tartarated Soda, KSb,OJLJ)q. 

Made by acting on acid tartrate of potash with 
carbonate of soda. 

NaaCOg + 2KHC4H40e = 2KNaC4H406 + Rfi + CO9 

Carbonate of Acid tartrate of Tartarated Water. Carbonic 

soda. potash. soda. add. 
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Acetate of Soda, VaCaHsOs. 

Made by acting on carbonate of soda with acetic 
acid. 
Na^COa + 2HCaH30a = 2NaCaH30a + HjO + COj 

Carbonate of Acetic add. Aoetate of soda. Water. Oarbonic 

soda. add. 

Arseniate of Soda, VtifiAMOJKfi. 

Made by heating together arsenions acid, nitrate of; 
and dried carbonate of soda; pyio-arseniate of soda is 
thns formed, which when heated with water yields 
arseniate of soda. 

Na^AsaO^ + Bfi = 2NajHAsOJHaO 

FSno-azBeniafee of Water. AiseniateofBoda. 

soda. 

Carbonate of Soda, HasOO^. 
Obtained from the ashes of marine plants or by 
the chemical decomposition of chloride of sodium 
with solphnric acid and carbonate of lime. 

Bicarbonate of Soda, KCHO3. 
Made by passing carbonic acid into a solution of 
carbonate of soda. 
NaaCOa + HjO + CO, = 2KaHC03 

Phosphate of Soda, Ha3HP04l2HaO. 

Made by acting on bone-ash with sulphuric acid 
and carbonate of soda. 

First stage: 
Cb.^2F0^ + 2Il^S0^ = CaH/2P0^ + 2CaS04 

Bone ash. Snlphnric Add phosphate of Sulphate of 

add. lime. lime. 



32 SODIUM. 



Second stage : 
CaH42P04 + Na,C03=Na,HP04+ CaHPO^ + H,0 

Add phosphate Carbonafceof Fhosphateof Mono-caldc Water, 
d^me* Boda. Boda* phoaphate. 

+ COfl 

Carbonio add. 

Sulphate of Soda, KasSO^lOHsO. 

Made by neutralising the acid sulphate of sodium 
left in the preparation of hydrochloric acid with car- 
bonate^of soda. 
2NaHS04 + NaaCOa = 2NajS04 + Ufi + CO, 

Add Bulphato Carbonate of Sulphate of Water. Oarbonic 

ofioda. soda. soda. add. 

ZINC, Zn. 
Carbonate of Zinc, ZnCOsSZn. 

Made by acting on sulphate of zinc with carbonate 
of soda, 
SZnSO^ + 2HjO + SNagCOa = ZnC032ZnH30a 

Sulphate of Water, Oarbonatoof Carbonate of zinc 

nno. soda* 

+ SNagSO^ + COg 

Sulphate of Carbonic 

•oda. add. 

Acetate of Zinc, Zn2C9H3092H0s. 

Made by acting on carbonate of zinc with acetic 
acid. 

ZnC032ZnH20a + 6HC2H3O2 = SZnCsHjOa 

Carbonate of zinc* Acetic add. Acetate of zinc 

+ 6HjO + COg 

Water. Carbonic 

add. 



ziNO. 33 

Chloride of Zine, Z11CI9. 
Made by actmg on granulated zinc with hydio- 
chloiic acid. Solution of chloiine and carbonate of 
zinc are used in making this salt for the purpose of 
getting lid of the iron and lead which exist as impu- 
rities in the granulated zinc. The chlorine converts 
the iron and lead into chlorides, the carbonate of zinc 
changes the iron chloride into ferric hydrate, and the 
lead chloride into the peroxide, itself becoming chlo- 
ride of zinc. 

2Zn + 4Ha = 2ZnCl, + 4H 

Zinc Hydrochloric Chloride Hydrogep* 

add. of zinc. 

Sulphate of Zinc, Zn8047H,0. 

Made by acting on granuated zinc with sulphuric 
acid. Solution of chlorine and carbonate of zinc are 
used for the same purpose as in the making of the 
chloride. This is the general way of making hydro- 
gen gas. 

Zn + H,SO, = ZnSO^ + 2H 

Zinc. Snlphniic Sulphate of Water, 

acid. dnc. 

« 

Oxide of Zinc, ZnO. 
Made by heating the carbonate of zinc. 

ZnC032ZnHaOa + Heat = 3ZnO + 2HaO 

Carbonate of zinc. Oxide of Water. 

zinc. 

+ COs 

Carbonic 
add. 
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Valerianate of Zinc, Zn2C5Hg0a. 
Made by acting on sulphate of zinc mth valeri- 
anate of soda. 
ZnSO^ + 2NaCgH90a = NagSO^ + Zn2CJSi^0^ 

Solphate Yaleriaiiate Sulphate Valerianate 

ofsdno. ofBoda. of soda. ofiiiic. 



[STET OF ADDITIONS TO TEE 
PHASHACOP(EIA OF 1867. 

Nitrate of Ammonia, HH4HO3. 
Made by acting on carbonate of ammonia with 
nitric acid, 
N4H10C3O8 + 4HNO3 = 4NH4NO3 + 2H2O 

Carbonate of Nitrio Nitrate of Water, 

ammonia. add. ammonia. 

+ SCO a 

Carbonic add. 

Oxide of Bismuth, Bi303. 
Made by boiling a solution of subnitrate of bis- 
muth with a solution of soda. 

2BiON03 + 2NaH0 = Bi203 + HgO + 2NaN03 

Subnitrate of Caustic Oxide of Water. Nitrate of 

bismuth. soda. bismuth. ' soda. 

Yellow Oxide of Mercury, HgO. 

Made by adding a solution of soda to perchloride 
of mercury. 
HgCla + 2NaH0 = HgO + 2NaCl + H3O 

Perchloride Solution Yellow Chloride Water, 

of mercury. of soda. oxide. of sodium. 
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Eypophofpliite of Lime, CaSPH^Oa. 

Made bj heatmg phosphorofl with slaked lime* 

8P + 3Ca2HO + 6H^0 = 3Ca2PH,0, + 2PH3 

PbM- Slaked UiM* Water. Fhospfiato Fboapharatted 

pbonw. of lliiw. bjdrofBD. 

Eypophoipliito of Soda, VaPEgOs* 

Made bj adding carbonate of sodium to a solution 
of bypopbosphite of lime. 

CaSPHjOa + Na,C03 = 2NaPH,0, + CaCO, 

Hjpopboaphtte Oartxmate HTpophoaplitte CarbooatA 

ofttoM. ofMda. oCaoda. oflliiw. 



3* 
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TB8T SOLUnOlf 8 OF PHABHACOP(EIA AND 

THEIB TTSES. 

Solution of Acetate of Copper. 

Used for detecting the presence of butyric acid in 
valenanate of zinc. 

Solution of Acetate of Potadt 

Used to distinguish between -citric and tartaric acid. 
With tartaric acid it gives a precipitate of acid tar- 
trate of potash ; with citric acid, it gives none. 

Solution of Acetate of Soda. 

Used in testing phosphate of lime. 

Solution of Albumen. 
Used for testing phosphoric acid. 

Solution of Ammonio-nitrate of Silver. 
Used for testing arsenious and phosphoric acids. 

Solution of Ammonio-sulphate of Copper. 

Used for testing arsenious acid. 

Solution of Ammonio-sulphate of Magnesia. 

Used for testing phosphate of ammonia and for 
detecting the presence of phosphoric acid in phos- 
phate of iron. 

Solution of Boraoic Acid. 

Used to test the presence of turmeric in rhubarb. 
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Solution of Bromine. 

Used to test the presence of iodide of potassium in 
the bromide. 

Solution of Carbonate of Ammonia. 
Used in testing the carbonate and oxide of zinc. 

Solution of Chloride of Ammonium. 

Used in testing for salts of magnesium. 

Solution of Chloride of Barium. 

Used in testing for sulphuric acid and sulphates. 

Solution of Chloride of Calcium. 

Used as a means of recognizing citric acid in citrate 
of potash. 

Saturated Solution of Chloride of Calcium. 

Used as a test for the purity of the spirits of 
nitrous ether. 

Solution of Chloride of Oold. 

Used as a test for atropia. 

Solution of Chloride of Tin. 
Used to precipitate mercury from its compounds. 

Solution of Oelatine. 
Used to distinguish between tannic and gallic acids ; 
giving a precipitate with the former; none with the 
latter. 
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Solution of lodate of Potash. 

Used for ascertaining the freedom of acetic and 
glacial acetic acids horn sulphurous acid. 

Solution of Iodide of Potassium. 

Used as a test for lead salts. 

Solution of Oxalate of Ammonia* 

Used for detecting the presence of lime in solution. 

Solution of Perohloride of Platinum. 

Used as a test for potash salts. 

Solution of Phosphate of Soda. 

Used as a test for magnesium salts. 

t 

Solution of Bed Prussiate of Potash. 

Used as a test for ferrous salts. 

Solution of Sulphate of Indigo*. 
Used to detect the presence of free chlorine. 

Solution of Sulphate of Iron. 
Used as a test for nitric acid and nitrates. 

Solution of Sulphate of Lime. 

Used as a test for oxalic acid or soluhle oxalate. 

Solution of Sulphide of Ammonium. 

Used as a precipitant for the iron group of metals 
and as a test for zinc. 
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Snlphnretted Hydrogen Qbm. 

Used as a piedpitant for the copper group of 
metals. 



Solution of Tartaric Add. 
Used to ascertain the presence of potash* 

Solution of Yellow Prussiate of Potash. 
Used as a test for feme salts ; also for copper and 
some other metals. 



TEST SOLUnOHS FOE VOLTTMEISIC 

AVALT8IS. 

Yolnmetric analysis is that form of quantitative 
analysis by which the amount of a substance present 
is determined by adding to it a known volume of a 
certain standard solution. 

Volumetric Solution of Soda. 

This solution is used for the purpose of determining 
the strengths of all the acids of the Pharmacopoeia^ ex- 
cept the following: aisenious, sulphurous, phosphoric^ 
tannic, gallic, benzoic, hydrocyanic, and carbolia 

Volumetric Solution of Oxalic Acid. 

This is used for testing the strengths of the following 
substances: ammonia carb., borax, Hquor ammonite, 
liquor calcis, liquor plumbi sub-acetatis, liquor 
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potassflB^ liqnor sodsB, plumbi acetas, also salts of 
potash and soda* 

Volnmetrio Solution of Bichromate of PotasL 

This is nsed for the puipose of determining the 
amount of proto-salt of iron piesent in the following 
pieparations : feiri arsenias, fern carbonas saccharata, 
feiri phosphas, and ferri oxidnm magneticmn. 

Volumetric Solution of Hyposulphite of Soda. 

Tins is employed in testing the following sub- 
stances : iodine, calx chlorata, liquor calcis chloiat», 
liquor chlori, liquor sodsB chloratse. 

Volumetric Solution of Iodine. 
This is used in the quantitatiye estimation of 
sulphurous acid, arsenious acid, and sulphuretted 
hydrogen. 

Volumetric Solution of Hitrate of Silver. 
Tins is used in the quantitative estimation of prussic 
acid, bromide of potash, and arseniate of soda. 
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8I1CFLE AVAITSIS OB TEmMQ. 

Tftft pnipoiM of analygiB, the principal metallic 
baaes are dirided into fire gronpa, yn. :— Silrer groop, 
Copper groop, Iron group, Bariam group, and Potaa- 
ainni group* 

HlT6r Ofroitp. 
HlTar, Heronry (a« a mercorooa salt), and Lead, 
all of which are precipitated a« inaolnble chlorides bjr 
hydrochloric acid* 

Copper Group* 
Oopp«r, Xeroory (as a mercuric salt), Biim«tli« 
Arsenie^ and Antimony — all of which are precipitated 
as sulphides by sulphuretted hydrogen. 

Iron Ofronp. 
Iron, 2Sno, Aluminium, Kangaaaae, and Ohro- 
minm, all of which are precipitated by sulphide of 
ammonium as sulphides. 

Barium Group* 
Barium and Oaldum. These are precipitated by 
carbonate of ammonium as carbonates* 

Potasiinm Oronp. 
Potassinm, Kagnosium, Sodium, and AmmoniunL 
There is no common precipitant for this group ; their 
presence is therefore determined by means of separate 
tests. 
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TESTS POB THE HETALS. 



Metals, 


Teds. 


SILVER. 


Hydrochlorio Aoid gives a white 
precipitate of chloride of silver, 
freely soluble in liquor ammonia. 
This serves to distinguish the 
chloride of silver from the cyanide, 
the latter being soluble with diffi- 
culty in liquor ammonia. 


AMMONIUM. 


Heated with Liquor PotasssB or 
Liquor SodsB, it evolves ammonia 
gas, which is recognised by its 
smell. 


ALUMEN. 


With Liquor PotasssB, or Liquor 
SodflB, gives a white precipitate, 
soluble in excess of the mixture, 
evolving ammonia, especially when 
heated. 


ANTIMONY. 


With Sulphuretted Hydrogen, 
gives a yellow precipitate of sul- 
phide of antimony, soluble in 
boiling concentrated hydrochloric 
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Metals. 



AKTIMONT. 

(continued) 



ABSEMIC. 



Tests. 

acid; this serves to distinguish it 
from arsenic, which also gives a 
yellow precipitate with sulphuretted 
hydrogen, but insoluble in hydro- 
chloric acid. See Marsh's Test. 



Thrown on a hot coal it evolves an 
alliaceous odour. Heated in a test 
tube with a fragment of charcoal, it 
sublimes and is deposited on the cool 
part of the tube as a dark mirror- 
like metallic incrustation. With 
Ammonio Nitrate of Silver it gives 
a canary yellow precipitate of arsenite 
of silver. With Ammonio Snl- 
phate of Copper it gives Scheele's 
green. 8ee Special Tests, p. 55. 



BABIUM. 



With Snlphnric Acid it gives a 
white precipitate of sulphate of 
barium, insoluble even in boiling 
nitric acid. 



BISMUTH. 



With Sulphuretted Hydrogen, 

gives a black precipitate of sulphide 
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TESTS. 



Metals, 


Tests. 


BISMUTH. 

{continued) 


of blHiuuth, insolable when liquor 
ammonia and snlphydiate of ammo- 
nium have been added. This 
serves to distinguish between it 
and arsenic and antimony, which 
likewise give precipitates with 
sulphuretted hydrogen, but soluble 
in liquor ammonia and sulphide of 
ammonium. 


RALCIUH. 


With Oxalate of Ammoniiun, 

gives a white precipitate of oxalate 
of lime. With Sulphorio Acid it 
gives sulphate of lime; this being 
slightly soluble in water is not 
precipitated. This fieust serves to 
distinguish lime from banum — 
barium sulphate being precipitated. 


COPPER. 


With Eerrooyanide of Potas- 
sium, gives a maroon red precipitate 
of ferrocyanide of copper. A piece 
of bright iron dipped in its solution 
gets a coating of metallic copper. 
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Metals, 


TeOs. 


IRON. 
(Ferrous) 


With Eerridcyanide of Potato 
iiiim, gives Tumbull's blue. W ith 
Ferrocyanide of Potassium it gives 
a precipitate— first of a bluish grey 
colour, rapidly becoming blue owing 
to the absorption of oxygen. 


IBON. 

(Ferric) 


With Ferrocyanide of Potas- 
nuniy gives Prussian blue. With 
Ferridcyanide of Potassium it 

gives no precipitate, but turns the 
liquid to a greenish or olive hue, 
according to its strength. This 
fietct serves to distinguish ferric or 
persalts from ferrous or protosalts. 


MEBCUBY. 
(Mercnroas) 


With Iodide of Potassium, gives 
the green iodide of mercury. With 
Lime Water it gives a black pre- 
cipitate of mercurous oxide (Lotio 
Nigra). 


MEBUUBY. 
(Mercnric) 


With Iodide of Potassium, gives 
red iodide of mercury. With Lime 
Water it gives a yellow precipitate 
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TESTS. 



Metals. 


Tests. 


MERCURY. 

(Mercuric) 

(contiftued) 


of mercuric oxide (Lotio Flava). 
Place a piece of bright Copper in a 
solution of any salt of mercury, 
mercuric or mercurous, and heat in 
a test tube, the copper becomes 
coated with mercury. Pour off the 
fluid, wash the copper gently and 
dry it, then heat it to redness in a 
test tube, when the mercury will 
sublime and condense in globules 
on the cool part of the tube. 


LITHinM. 


Moisten the end of a platinum 
wire with a solution of a lithium 
salt, and hold it in the flamb of a 
Bunsen burner or spirit lamp — a 
beautiful crimson tinge is imparted. 
The other substances tested by flame 
are sodium and potassium. 


MAGNESIUM. 


With a solution of Phosphate of 
Soda, Chloride of Ammonium, 
and Liquor Ammonia gives a white 
crystalline precipitate of ammonio 
magnesium phosphate. 
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Metals, 


Teds. 


LEAD. 


With Iodide of PotaMinm, gives 
a yellow precipitate of iodide Qf lead. 
In order to detect the presence of 
lead in water, acidulate a pint of 
it, pass in sulphuretted hydrogen ; 
if it be present, there will be a 
brownish discoloration produced 
owing to the formation of sulphide 
of lead. 


POTASSIUM. 


With a few drops of Hydroclilo- 
ric Aoid and Perchloride of Pla- 
tmnniy gives a yellow granular 
precipitate of double chloride of 
potassium and platinum. It imparts 
a violet tinge to flame. Tartaric 
acid gives with potash the acid tar- 
trate, thus serving to distinguish it 
from soda. 


SODroM. 


Heated on a platinum wire in a 
non-luminous flame, an intensely 
yellow colour is produced, which is 
not seen when viewed through blue 
glass. 
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TESTS. 



Metala. 


Tests. 


ZINC. 


With Ammonium Sulphide, gives 
a white precipitate of sulphide of 
zinc. With liquor ammonia it gives 
a white precipitate of hydrate of 
zinc, soluble in excess; this serves 
to distinguish it &om aluminum — 
the hydrate of the latter being in- 
soluble in slight excess of ammonia. 


IODINE: 


With Starch PastOi gives a blue 
colour, due to the production, it is 
said, of iodide of starcL In testing 
for iodine in the form of an iodide, 
it is necessary jfirst to liberate it 
before adding the starch paste. This 
is done by cautiously adding a little 
chlorine. In testing bromine for 
iodine, the bromine must nearly all 
be converted into hydrobromic acid 
by a solution of sulphurous acid 
before the starch paste is added. 


BROMINE. 


With Starch Paste, gives a yellow 
colour, due perhaps to the produc- 
tion of bromide of starch. In test- 



TESTS. 



49 



Metals. 


Tests. 


BROMINE. 

(continued) 


ing a biomidey it is necessary to 
liberate the biomine before adding 
the starch paste. This is done in 
the same manner as the liberation 
of iodine, viz., by the addition of 
chlorine. 


GHLOBIKE. 


Destroys the colour of a dilute 

solution of SULPHATE OP INDIOO, 



TESTS POR THE ACIDS. 



Acids. 


Tests. 


SULPHUKTC 

or 
SULPHATE. 


With Chloride of Barium, gives 
a white precipitate of sulphate of 
barium insoluble in boiling nitric 
acid 


PHOSPHOBIG 

or 
PHOSPHATE. 


With Ammonio-Nitrate of Silver, 
gives a canary yellow precipitate 
of ammonio-phosphate of silver. 
Arsenic gives a similar reaction, but 
only in perfectly neutral solutions. 
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TESTS. 



Acids. 


Teais. 


OXATJC 

or 

OXALATE. 


With Chloride of Oaloinm, gives 
a white precipitate of oxalate of 
lime, insoluble in acetic acid, soluble 
in hydrochloric add. lime is the 
antidote to poisoning by oxalic acid, 
its oxalate being insoluble in the 
intestinal fluids. 


CARBOMIC 

or 

CARBONATE. 


With lime Water, gives a white 
precipitate of carbonate of lime. 
Carbonates should first be decom- 
posed by hydrochloric acid. 


HYDBO- 
CHLORTC or 
CHLORIDE. 


With Nitrate of Silver, gives a 
white precipitate of chloride of sil- 
ver, soluble in liquor ammonia. 
This serves to distinguish it from 
prussic acid, which also gives a 
white precipitate with nitrate of 
silver, the cyanide of silver thus 
formed being soluble tvUh difficulty 
in liquor ammonia. 


UVDBO- 
CTAMIC 

or 
CYANIDE. 


With a solution of the Sulphate 
and Persulphate of Iron, CanstiG 
Potash and Hydrochloric Acid, 

gives Prussian blue. 



TBSTa 
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1 

Acids. 


1 
Teds. 


MITBIC. 
(Strong) 


Poured on Copper filings gives 
orange coloured fnmea 


1 

DILUTE 

or 
NITRATE. 


Add a crystal of Sulphate of 
Iron, pour in some SnlphnrioAoid; 

where this meets with the iron ciys- 
tal a black ring is formed. 



TARTARIC 

or 
TARTRATE. 



With a solution of Acetate of 
Potashi gives a white precipitate of 
acid tartrate of potasL If in the 
form of a tartrate, previously acidu- 
late with acetic acid. 



CITRIC 

or 
CITRATE. 



Boiled with Chloride of Calcium, 
gives a white precipitate of citrate 
of lime insoluble in caustic potash ; 
this serves to distinguish it from 
tartaric acid, which also gives a 
precipitate with chloride of calcium. 



ACETIC 

or 

ACETATE. 



Heated with strong Sulphuzio 
Acidy gives the odour of vinegar. 
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TESTS FOB THE ALKALOIDS. 



Alkaloids. 


Tests. 


AGONITIA. 


When rubbed on the skin it 
causes a tingling sensation, followed 
by prolonged numbness. To con- 
centrated Phosphorio Aciditimparts 
a lasting violet tint. (Muckiger.) 


ATBOPIA. 


With Perchloride of Gold, gives 
a citron yellow precipitate; one 
drop of a dilute aqueous solution 
powerfully dilates the pupil. 


CONIA. 


Has a strong odour which has 
been compared to that of mice. 
Hemlock leaves or fruit rubbed up 
with a solution of Caustic Potash 
gives this characteristic smeU. 


MORPHIA. 

(Opium) 


With a strong solution of the 
Perchloride of Iron, gives a dirty 
blue colour. Meconic acid with 
perchloride of iron gives a red 
colour due to the formation of 
meconate of iron, Sulphocyanide of 



TMIIK« 
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Atkalf/t/U, 



Tedn. 



MOSPHLL 
(Oyfmii) 

{r/miiwus/t) 



QUIMIHE. 



potamimiy foaiid in saUray abo giyeB 
a red colour with perchloride of 
iron; conoriye sablimate destroys 
ilds coloration, bat does not do so 
inthecaseofnieeonicacid Opinni, 
' containing morphia and meconic 
' add, is recognised by tbe above 



I 



tests* 



With OUorfiie Wattr and SoIup 
on of Amnumifty giyes an emerald 
'een cokmr^ dne to the prodnetion 
\ a snbstance termed thalleioqnin. 



Fnt a few drops of a solution of 

strychnia on a white plate; near 

. to it place a small fiagment of 

Biohromate of Potasli; to this add 

a few drops of Snlplnirio Add; 

STBTCHMIA* when the acid has become feirly 

' tinged, draw it towi»ds the strych- 
\ nia by means of a f^Bm rod; on 
' contact, a play of colour takes place, 
\ commencing with parple, qmcUy 
feding into a yellowish red 



I 
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TESTS.- 



Alkaloids. 


Teds. 


STRYCHNIA. 

{continued) 


Physiological Test. — ^Place a 
BiuaU frog in an ounce of water to 
which y^ of a grain of strychnia 
has been added; in two or three 
hours, tetanic spasms and death. 


BBUCTA. 


With Bfitrio Aoid, gives an in- 
tense red colour. This fa/ci enables 
us to distinguish nux vomica from 
cusparia bark. 



There are three special tests for Arsenionniy viz. : 
Beinsch'Sy Marsh's, and Fleitmann's. 



Beinsch's Test 

Acidulate with hydrochloric acid a solution 
containing arsenic; in this place a slip of blight 
copper; on this arsenicum becomes deposited, an 
equal amount of copper passing into the solution. 
Pour off the Hquid, wash and dry the copper, then 
heat it in a test tube : the arsenicum sublimes and is 
deposited (in the form of octahedral crystals) on the 
cool part of the tube. 
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■anil's T«it 

In a wide-mootli botde, fitted with a ecnk pievoed 
bjafamid, and a delirerj tube bent to aright angle, 
geneote bjd»^gen gM bj means of zixie, and dilute 
solpborie add* When the action has been going on 
for some tune^and the whole of the air expelled from 
the appantusi ignite the hydrogen at the end of the 
deliveij tube, and hold a piece of poreeUin against 
the flame ; if a dazk stain be produced upon it the 
materials mnst be rejected as impure. Shoold the 
ii^pcedients prore pure, add the anenical solntion 
through the f onnel tube, observe that the flame now 
boms with a livid bluish colour, owing to the presence 
of aneniuretted hydrogen, AtiKy Again hold a 
piece of porcelain against the flame ; on it a brown 
stain of an^nienm will be deposited Antimony 
gives a similar stain, but differing from that due to 
aisenieum, in the fact that it is not dissolved by a 
solution of chlorinated lime, whereas the aisenieum 
stain is dissolved by this solution* 

FleitmAim^s Test. 

Generate hydrogen gas by heating zinc in a test 
tube with a solution of caustic potash or soda, drop 
into this tube a little arsenical solution, and spread 
over the mouth of it a cap of filter paper moistened 
with one drop of solution of nitrate of silver. Again 
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heat the tube ; arseniuietted hydrogen is now evolved, 
and this in passing up through the cap reacts on the 
nitrate of silver, causing a purplish black spot to be 
produced. 
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Steevens's Hospital and to Cork-street Fever Hospital, Dublin. 
Illustrated by a Map, Tables, and Diagrams, with Appendices, on 
Sanitary matters in that City. Svo. Is. 

A System of Botanical Analysis, 

Applied to the Diagnosis of British Natural Orders. By W. Handsi^:! 
Gkiffithb, Ph.D., L.R.C.P., L.R.C.S. Edin.; Lecturer on Chemis- 
try in the Ledwich School of Medicine, Dublin ; etc. For the use 
of beginners. Svo. Is. 6d. 

By the same Author: 

Notes on the Fharmacopoeial Preparations, 

Specially arranged for the use of Students preparing for examination. 
Post Svo. 2s. 6d. 

By the same Avihor : 

Fosological Tables : 

A Classified Chart of Doses. Intended for Students as an aid to 
memory, and for Practitioners, Prescribers, and Dispensers, as a 
work of Eeference. Is. 

The Present State of the Army Medical 

Service as a Life Career for the Surgeon. 

By Edward Hamilton, M.D. (Dub.) ; Fellow and Ez-Piesident of 
the Royal College of Surgeons in Ireland ; one of the Surgeons to 
Dr. Steevens's Hospital, and Lecturer on Anatomy and Physiology 
in the Medical School, etc. Royal Svo. Is. 6d. 
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The Sestoration of a Lost Nose by Operation. 

By John Hamilton, F.B. C.S.I. ; late Surgeon to the Queen in Ire- 
land ; fonnerly Surgeon to the Richmond Hospital ; and Surgeon to 
St Patrick's Hospital for Lunatics, etc. Illustrated with Wood 
Engravings. 8yo. 28. 

By the same Author : 

Essays on Syphilis. 

Essay I. — Syphilitic Sarcocele. Svo., with Coloured Plates. 28. 6d 

By the tame AiUhor : 

Lectures on Syphilitic Osteitis and Periostitis. 

8to., doth, 108 pp., with 12 Illustrations, some Coloured. 5s. 



The Diseases of the Heart and of the Aorta. 

By Thomas Hatden, F.K. & Q.C.P. ; Physician to the Mater 
IklisericordisB Hospital ; Professor of Anatomy and Physiology in 
the Catholic University of Dublin ; etc. Svo., 1,282 pp., with 80 
Illustrations on Wood and Steel. 25s. 

Beport on the Cholera Epidemic of 1866, 

As treated in the Mater Misericordise Hospital ; with General Be- 
marks on the Disease. Revised and reprinted from the Dublin 
Quarterly Journal of Medical Science, May, 1867. By Thomas 
Hatdbn, M.D., Fellow K. & Q.C.P., etc ; and F. R. Ceuisb, M.D. 
(Dub.); F.E. & Q.C.P. ; Physicians to the Hospital. Royal 8vo. Is. 

On Diseases of the Prostate Gland. 

By James Stannus Hughes, M.D., F.R.C.S.I. ; Surgeon to Jervis- 
street Hospital ; Professor of Surgery in the Royal College of Sur- 
geons. Illustrated with Plates. Second edition, foolscap 8vo., 
cloth, 8s. 

By the tame Author : 

(Edema of the Glottis : 

Its Clinical History, Pathology, and Treatment. Is. 

Hooper's Physician's Vade Mecum; 

A Manual of the Principles and Practice of Physic, with an Outline 
of General Pathology, Therapeutics, and Hygiene. Ninth edition, 
revised by William Augustus Guy, M.B., F.R.C.S. (Cantab.), and 
John Harlet, M.D., F.L.S., F.R.C.P. (Lond.) Foolscap 8vo., 
688 pp., cloth. 12s. 6d. 
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The Study of Life. 

By H. MaoNauohton Jones, M.D., Ch.M., Fellow of the Royal 
College of SargeoDB, Ireland and Edinburgh; etc. 8yo., 80 pp. 
Is. 6d. 

Hospitalism and Zymotic Diseases, as more 

especially illustrated by Puerperal Fever, or Metria ; 

A Paper read in the Hall of the College of Phyncdans. By EvoRT 
Ejenmedt, M.D. (Edin. and Dub.) ; Fellow and Ez-Preeident of the 
King and Queen's College of Physicians ; Past President of the 
Obstetrical Society ; Ex-Master ot the Dublin Lying-in Hospital. 
Also a Reply to the Criticisms of Seyenteen Physicians upon this 
Paper. Second edition, royal Svo., 132 pp., cloth. 5s. 



Some Accoimt of the Epidemic of Scarlatina 

which prevailed in Dublin from 1834 to 1842, inclusive, with Obser- 
vations. By Henbt Kennedt, M.B., F.K. & Q.C.P. ; Physician 
to the Cork-street Fever Hospital Foolscap 8vo., cloth. 48. 6d. 

Observations on Venereal Diseases, 

Derived from Civil and Military Practice. By HAMILTON Labatt, 
F.R.C.S. Post 8 vo., cloth. 6s. 6d. 

The Practical and Descriptive Anatomy of 

the Humau Body. 

By Thomas H. Ledwich, F.R.C.S. ; late Surgeon to the Meath 
Hospital ; and Lecturer on Anatomy and Physiology in the Ledwich 
School of Medicine ; and Edwabd Ledwich, F.R.C.S., Surgeon to 
Mercer s Hospital ; Lecturer on Anatomy and Physiology in the 
Ledwich School of Medicine. Second edition. Post 8vo., cloth. 
12s. 6d. 

Clinical Memoirs on Diseases of Women : 

Being the results of Eleven Years' experience in the Gynecological 
Wards of the Dublin Lying-in Hospital. By Alfbud H. M*Clin- 
TOCK, M.D., F.R.C.S. ; late Master of the Dublin Lying-in Hospital ; 
Honorary Fellow of the Obstetrical Society of London, etc. Illus- 
trated with 35 Wood Engravings, 8vo., doth, 449 pp. 12s. 6d. 
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Lectures and Essays on the Science and Prac- 
tice of Surgery. 

Put I. -^Lectures on Venereal Disease. Part II. — ^The Physiology 
and Pathology of the Spinal Cord. By Robebt M'Donnell, M.D., 
F.B.S. ; FeUow and Member of the Court of Examiners, Royal 
College of Surgeons in Ireland ; one of the Surgeons to Pr. Steevens*s 
Hospital, etc. Svo., 28. 6d. each part. 

By the tame Author : 

Observations on the rimctions of the 

8yo., 88 pp. Is. 



Companion to the British Pharma- 
copoBla. 

By Htman Mabks, L.R.C.S.I. 8vo. Is. 

The Presence of Organic Matter in Potable 

Water always deleterious to Health ; 

to which is added the Modem Analysis. By O^BfiiEN Mahont, 
L.R.C.P. (Edin.), etc. Second edition, 8yo. 2s. 6d. 

A Manual of Physiology and of the Principles 

of Disease ; 

To which is added over 1,000 Questions by the Author, and 
selected from those of Examining Bodies ; and a Glossary of Medical 
Terms. By E. D. Mafotheb, M.D. ; Fellow and Professor of 
Anatomy and Physiology, Royal College of Surgeons ; Surgeon to 
St. Vincent's Hospital. Second edition, foolscap 8vo., 566 pp., 
with 150 Illustrations. 10s. 6d. 

By the same Author: 

Lectures on Public Health, 

Delivered at the Royal College of Surgeons. Second edition, with 
numerous Illustrations. Foolscap 8vo. 6s. 

By the same Author : 
FIRST CARMICHAEL. PRIZE ESSAY. 

The Medical Profession and its Educational 

and Licensing Bodies. 

The circumstances of the various branches of Medical Practice, as 
well as of the Modes of Education and Examination, are described, 
in order to make the work useful to those choosing a profession. 
Foolscap 8vo., 227 pp. 5s. 
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By the same Author : 

Lectures on Skin Diseases, 

Delivered at St. Yincent's Hospital. Second edition, 212 pp., with 
Illustrations. 3s. 6d. 

Neligan's Medicines : their Uses and Mode of 

Administration; 

Including a Complete Conspectus of tlie British Pharmacopoeia, an 
account of New Remedies, and an Appendix of Formulae. By Db. 
Rawdon MacNamara, Professor of Materia Medica, Royal College 
of Surgeons in Ireland ; Surgeon to the Meath Hospital ; Examiner 
in Materia Medica, University of Dublin, etc. Seventh edition, 
8vo., cloth, 934 pp. 18s. 

An Atlas of Cutaneous Diseases ; 

Containing nearly 100 Coloured Illustrations of Skin Diseases. 
By Dr. J. Moore Neligan. Small folio, half bound in leather. 
25s., reduced to 17s. 6d. * 

By the tame Author: 

A Practical Treatise on Diseases of the Skin. 

Second edition, revised and enlarged by T. W. Belcher, M.D. 
(Dub.) ; Fellow of King and Queen's College of Physicians in Ireland, 
formerly Physician to the Dublin Dispensary for Skin Diseases, etc. 
Post 8vo. 6s. 

Anatomy of the Arteries of the Human Body, 

Descriptive and Surgical, with the Descriptive Anatomy of the 
Heart. By John Hatch Power, M.D., F.R.C.S., formerly Professor 
of Surgery in the Royal College of Surgeons ; Surgeon to the City of 
Dublin Hospital. New edition, with illustrations from Drawings 
made expressly for this work by B. W. Richardson, F.R.C.S., Sur- 
geon to the Adelaide Hospital, etc. Foolscap 8vo., cloth. Plain, 
lOs. 6d. ; Coloured, 12s. 

Nature and Treatment of Deformities of the 

Human Body; 

Being a course of Lectures delivered at the Meath Hospital, Dublin. 
By Lambert H. Ormsbt, M.B. (Univ. Dub.) ; F.R.C.S.I. ; Surgeon 
to the Meath Hospital and County Dublin Infirmary, etc. Post 
8vo., illustrated with Wood Engravings. 263 pp. 5s. 
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A Manual of Public Health for Ireland, 

For the use of Members of Sanitary Authorities, Officers of Health, 
and Students of SUte Medicine. By Thomas W. Grimbhaw, M.D. 
M. A., Diplomate in State Medicine of Trin. Coll. Dublin ; Physician 
to Cork-street (Fever) and Steevens's Hospitals ; J. Emebson Ket- 
KOLDS, M.D. F.C.S., Professor of Chemistry, University of Dublin ; 
Robert O'B. Furlong, M.A., Esq., Barrister-at-Law ; and J. W. 
MooRB, M.D., Diplomate in State Medicine and Ex-Scholar of Trin. 
ColL, Dublin ; Physician to the Meath Hospital ; Assistant Physi- 
cian to Cork-street Fever Hospital. Post 8vo., 886 pp. 7b. 6d. 

This tporh embraces the following stttjects : — 

1. The Sanitary Duties imposed upon Officers and Authorities. — 
2. A Summary and Index of Irish Sanitary Statutes. — 8. Vital 
Statistics. — 4. The Conditions necessary to Public Health. — 5. Pre- 
ventable Diseases 6. Etiolo^ of Disease. — 7. Food ; Water Sup- 
ply. — 8. House Construction, Drainage, and Sewerage. — 9. Hospital 
Acoommodatioii. — 10. Disinfection. — 11. Meteorology. 

The Principles of Surgery. 

A Manual for Students ; specially useful to those preparing for 
Examinations in Surgery. Bt John A. Orr, F.R.C.S.I. ; formerly 
Surgeon to the City of Dublin HospitaL B'oolscap 8vo.} 496 pp. 6i. 

The Practice of Medical Electricity; 

Showing the most Approved Apparatus, their methods of Use, and 
rules for the treatment of Nervous Diseases, more especially Para- 
lysis and Neuralgia. By G. D. Powell^ M.D., L.B.C.S.I., etc. 
Hlustrated with Wood Engravings. Second edition, 8vo., doth. 
88. 6d. 

Lectures on the Clinical Uses of Electricity. 

By Walter G. Smith, M.D. (Univ. Dub.); F.K. & Q.C.P. ; Assist- 
ant Physician to the Adelaide Hospital. Foolscap 8vo., 54 pp., 
doth. Is. 6d. 

Practical Bemarks on the Treatment of Aneu- 
rism by Compression^ 

With plates of the Instruments hitherto employed in Dublin, and 
the recent improvements by Elastic Pressure. By Joliffb Tuffnell, 
F.R.C.S. ; Fellow of the Royal Medical and Chirurgical Sodety of 
London ; Consulting Surgeon to the City of Dublin Hospital ; Sur- 
geon to the Dublin District Military Piisoui etc. Svo., doth. 6s. 
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By ike tame AtUhor : 

Practical Remarks on Stricture of the Rectum : 

Its ooxmection with FistulA in Ano, and Ulceration of the Bowel. 
8vo. Is. 

By the tame Author : 

The Successful Treatment of the Intomal 

AnenriBm by Oonsolidatioii of fhe Contents of the 
Sao, 

Illustrated by Cases in Hosptal and Private Practice. Second 
edition, royal 8to., with Coloured Plates. 5b, 

Outlines of Zoology and Comparative Anatomy, 

By MoNTOOMEBT A. Ward, M.B., M.Ch. (Univ. Dub.) ; Ex-Medical 
Scholar, T.C.D. ; F.R.C.S.I. ; Assistant Surgeon to the Adehude 
Hospital ; Demonstrator and Lecturer on Anatomy, Ledwich School 
of Medicine. Small 8vo., 150 pp., doth. 8s. 6d. 

This Mannal has been specially compiled in a condensed form for those gentlemen 
who desire to prepare for tiie yarions examinations requiring the above subjects — 
e,g.f the Fellowships of the Royal College of Surgeons in England and Ireland; the 
M.D. of the Queen's UniTersity; and for Her Majesty's British, Indian, and Karal 
Medical Departments. 

On Stricture of the nrethra. 

Including an Account of the Perineal Abscess, Urinary fistula, and 
Infiltration of the Urine. By Samuil G. Wilmot, M:D., F.E.C.S. ; 
Consulting Surgeon to Steevens's Hospital ,* ConBulldng Surgeon to 
the Coombe Lymg-in Hospital, etc. Post 8yo., doth. 58. 
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